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SWEAP 
A computer program for water erosion assessment applied to SOTER 
ABSTRACT 
A computer program for water erosion hazard assessment applied to SOTER is presented. Some 
of the main characteristics of the program, entitled SWEAP (SOTER Water Erosion Assessment 
Program), are: 
The user can choose between two models. The basic equations of which are comparable 
with SLEMSA and USLE. 
The model works with a "time step" of l month; seasonal dynamics of erop cover and 
rainfall erosivity are accounted for . 
Soil erodibilities for the SLEMSA module are provided by "tabulated F ratings", given in 
dependence of type of soil development and texture class, with modifiers for conservation 
practices, internal drainage, sensitivity to capping, abrupt horizon ·boundaries, shallow 
soils and salinity. The USLE module uses Wischmeier & Smith's "K- nomograph". 
Crop factors (C) can optionally be read directly f rom file, or calculated from relationships 
of C with leaf area and ground cover. 
Crop residue management is taken into account by adjustment of the erop protection 
factor. The ground cover of erop residues decays exponentially with time after harvest. 
A simple agro-ecological zone model is built in to calculate potential growing periods if 
desired. 
There is a user-friendly, menu-oriented interface for the assessment of erosion risks of 
different land use systems in batch mode. 
Conversion tables are provided in external ASCII files that can easily be adapted according 
to the situation of individual users. 
Results must be interpreted in terms of abstract "erosion hazard units" (EHU's), rather than as 
quantified estimates of potential soil loss. 
The program is subject to discussion, and improvements. The main problem for its application 
(like any program of its kind) is to find appropriate values of parameters to be used in transfer 
functions and conversion tables, and to define their range of validity. 
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1. INTRODUCTION 
The principal objective of the SOTER project is to develop a World SOils and TERrain digital 
data base at a scale of 1: 1 million (SOTER, 1986). 
One of the main advantages of storing soil and terrain information in a digital data base, rather 
than as conventional multiple purpose maps, is that tailor-made thematic maps can be derived on 
request, using the data base as a basic source. The derivation of water erosion risk maps is one 
important possibility. 
Shields and Coote (1989) proposed the use of SOTER with the Universa! Soil Loss Equation 
(USLE; Wischmeier and Smith, 1978), because it is the best known and most extensively applied 
method for estimation of soit losses. Rademacher ( 1991) suggested that also other relatively simple 
erosion models can be applied to SOTER. He indicated as most promising, besides USLE, the Soil 
Loss Estimation Model for Southern Africa (SLEMSA; Elwell and· Stocking, 1982; Stocking et. al., 
1988). The latter model claims better applicability in tropical conditions. 
Two practical problems for the application of these models to SOTER were encountered: (1) Some 
of the input data needed to feed the models (e.g. K values and Rain erosivity for USLE) are not 
contained in most natural resource inventories, and were therefore not included in the SOTER 
database; (2) The file and data manipulations that had to be executed were rather complicated. 
Therefore the use of only GIS and DBM software is not practical, especially if the consequences 
of different management scenarios for erosion hazards are to be modelled, and the results 
presented as thematic maps. 
The first problem can be tackled by an approximation with transfer functions that relate missing 
data with SOTER data in the form of mathematical equations or conversion tables. The second 
problem can be solved by linking transfer functions and the SOTER data base with a user friendly 
software. 
The primary objective of this report is to introduce the computer program SWEAP that facilitates 
the use of the SOTER data base for erosion hazard risk prediction. 
A secondary objective is to present the outlines of an automatically accessible database of transfer 
functions and conversion tables that relate parameters that are relevant for erosion assessment to 
conditions of soil, terrain, climate, land use and vegetation. 
2. THE FUNCTIONING OF SWEAP 
SWEAP consists of two parts: (1) The menu and (2) the model. These parts must be linked with 
the SOTER facilities: (a) the data base and (b) the GIS.Fora general description of the SOTER 
methodology see Van Engelen and Pulles (1991). 
SWEAP's menu part is an interface between the user and the model. lt enables the user to "tell" 
the model the boundary conditions that must be taken into account: 
From which INPUT file data will be retrieved 
To which OUTPUT file results are to be sent 
Which erosion hazard assessment model is to be used 
For which (hypothetical) situation of Vegetation/Land use/Management (=scenario) the 
calculations are to be made. 
The menu part has been developed in such a way that (a) even inexperienced users can handle the 
program; and (b) options for different scenarios can easily be adapted or extended, without any 
need for additional computer programming. The menu is written in Turbo Pascal 6.0 (Borland). 
The model part consists of two erosion risk assessment models: SLEMSA and USLE. Bath were 
adapted to the facilities and limitations of the use with the SOTER data base. 
The model part is written in FORTRAN77 (Microsoft, V5.0) and consists of a number of modules, 
each of which has a well defined function, and with a well defined interface. This facilitates 
subsequent updating, even by third parties. 
Technica! details of the menu part and the input/output parts of the program are discussed in the 
program listings. A discussion of the merits and limitations of the models used falls beyond the 
scope of this paper. Interested readers are referred to e.g. Roose (1980), Hudson (1980), Meyer 
(1981), Lal (1990). In the following section those parts of the program that are relevant for an 
understanding of the way that USLE and SLEMSA were implemented are described. 
2.1 USLE 
The USLE (Wischmeier and Smith, 1978) is: 
A = R *K *LS*C*P (2.1) 
where 
A is the computed soil loss per unit area, here expressed in tons.ha·1.yr·1• 
R, the rainfall and runoff factor , expressed in rainfall erosion index units (ru). 
K, the soil erodibility factor, i.e. the (long term average) soil loss rate per erosion index unit 
for a specified soil as measured on a unit plot, which is defined as a 22.13m length of 
uniform 9% slope, continuously in clean-tilled fallow. Kis expressed in tons.ha·1.yr·1.ru·1 
LS, The slope length and steepness factor , which is the ratio of soil loss from the studied field 
slope to that from a standard plot of 22.13m length with a 9% slope. Wischmeier and Smith 
(197 8) account for slope length (L) and angle (S) factors separately. However, as their L 
factor is co-determined by the slope angle we judged it better to present it as a single 
combined LS factor. 
C, the cover and management factor, which is 0 for complete protection of the soil, so that 
no erosion can occur and l for a clean-tilled fallow. 
P, the erosion control practice factor. 
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USLE was designed for small fields. For broad scales, like SOTER, uniform slopes hardly occur 
and some places will be eroded whereas others will receive sediments. Therefore it is better to 
interpret "A" as an abstract indication of erosion hazard, expressed in erosion hazard units (EHU), 
as proposed by Stocking et al., (1988), rather than as quantified estimates of soil loss in 
tons.ha·1.yr·1• 
Several of the components of USLE change on a seasonal basis, notably R and C. These are 
generally accounted for by first calculating annual weighted averages and subsequently 
multiplying the averages (e.g. Wischmeier and Smith, 1978; Kassam et al., 1991). A better result 
can be obtained however by first multiplying the factors for smaller periods, hence calculating 
short time A values, and then integrating the results in order to obtain a yearly figure. This 
involves more calculations, but this is nota serious problem for (even simple personal) computers. 
For the purposes of SWEAP a monthly time step i seems appropriate. Hence the USLE was 
rewritten as: 
A = I:;=1,12 R;*K *LS*C;*P (2.2) 
2.1.1 The R factor 
According to Wischmeier and Smith (1978) the best way to estimate R is by summing the EI30 
values (i .e. the kinetic energy of the maximum 30 minute inten ity of rainstorms) per year and 
calculating an average value based on at least 22 years of observation. Erosivity due to snow melt 
should be estimated separately. 
Most available rainfall records do not allow such detailed calculations and the SOTER data base 
only contains monthly averages. Several approximations have been developed that estimate R from 
such rough data; some of which were reviewed by e.g. Bergsma (1981) and Lal (1990). 
SWEAP has 4 options: 
1. The method used by Bols (1978) in Indonesia: 
where, 
Rbo1s,i is the estimated R factor for month i; 
P; A verage precipitation in month i; 
D; Number of rainy days in motnh i; 
P rnax.i Maximum 24h rainfall in month i; 
a,b,c,d, empirica! site specific constants. 
2. Using the modified Fournier index (Arnoldus, 1980): 
F m = r;i = l,12 P//P ann 
RArna1dus,i = a + bF m 
where, 
RArnoldus,i is the estimated R factor for month i; 
F m The modified Fournier index 
P; average rainfall in month i (mm); 
P ann annual rainfall; 
a and b are site specific empirica! constants. 
(2.3) 
(2.4) 
As SWEAP works on a monthly basis the program uses the monthly value of the modified 
Fournier index (F m,;) to estimate R; value. 
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Table 1. lndicative values of coefficients c and d of eq. 2.5. Source: Hargreaves, 1981. 
Country a b Country a b 
Al ban ia 121 1.70 Mexico 112 1.87 
Argentina 109 1.52 Mozambique 16 2.75 
Austria 26 2.01 Netherlands -2 2.31 
Bangladesh 241 1.29 New Zealand 91 1.59 
Brazil 146 1.27 Niger -70 2.39 
Belgium 24 2.63 Nigeria 112 1.28 
Bulgaria 7 2.22 Norway -11 2.51 
Canada 18 1.97 Pakistan 71 2.08 
Chad 46 1.49 Phillipines 40 2.11 
Congo Republic 82 1.45 Portugal 18 2.70 
Czechoslovakia 19 1.93 Roman ia 43 1.70 
Dahomey 95 1.31 Senegal -2 1.61 
Den mark 31 1.78 Sierra Leone -21 1.75 
Dominican Republic 74 2.16 South Africa 109 1.50 
Ecuador -14 2.17 Spain 5 2.96 
France 16 2.38 Sri Lanka 158 1.79 
Germany 16 2.12 Sudan 131 1.11 
Ghana 21 1.96 Sweden 13 2.13 
Greece 19 2.25 Switzerland 74 1.75 
Hungary 48 1.71 Taiwan -43 3.21 
lceland 16 2.21 Tanzania 91 1.57 
India 155 1.73 Thailand 159 1.17 
lreland -6 1.97 Togo 113 1.32 
ltaly 43 2.11 Turkey 27 2.25 
lvory Coast 94 1.69 Uganda 136 1.13 
Japan 97 1.69 United Kingdom -23 2.47 
Korea -35 3.04 United States 76 1.75 
Malagasy 95 2.19 Upper Volta 28 1.71 
Mali 78 1.50 Uruguay -178 5.13 
Mauritius 5 2.22 Yugoslavia 13 2.12 
Zambia 129 1.26 
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3. A combination of the methods of Ateshian (1974), that relates R to the expected maximum 
6hr rainfall with a 2yr return period, with Hargreaves's (1981) method to relate mean 
monthly rainfall to rainfall for return period Tand duration t. This yields according to 
Shields and Coote (1989): 
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RAtesb.ian.i = 0.417(11.9 + 0.162(c + dP;)217 
where, 
RAtesb.ian.i is the estimated R factor for month i; 
c and d are site specific parameters, 
P; = average rainfall in rnonth i (mm) 
Indicative values fo.r a and b are given in Table 1. 
A linear relation: 
R = a + bP 
(2.5) 
(2.6) 
Table 2 gives examples of equations that use the methods described above. The best method for 
a given situation depends on the availability of experimental data, and the local circumstances. 
There is probably not a single "best" approximation that can be applied to all situations. 
Table 2. Regression equations relating R or EI30 to easily measured rainfall (distribution) 
parameters. 
Equation r n remarks source 
log(Rannl = -1.52 + 1.93 log(Fml .91 177 USA and West Africa Arnoldus, 1980 
Rann = -152 + 4.17 Fm .89 177 
" " 
Rann = -420 + 6.86 Fm .89 102 Eastern USA 
" 
log(Rannl = -1.91 + 2.23 log(Fm) .86 47 Western USA 
" 
l\nn = -143 +4.79Fm .83 47 
" " 
Rann = -3 + 0.66 Fm .BO 15 Northwest USA 
" 
l\nn= -416 + 5.44 Fm . 83 14 West-Africa . 
" 
Roo ·= 6 12 p.1 .21 0 .-0.41 P _o.53 IS,I ' 1 1 max,1 .99 564 lndonesia Bols, 1978 
log(E130,annl = -6.0 + 3.0 log(Fm) .36 37 North & South America Shield & Coole, 1988 
Elao,ann = -5053 + 5.88 F m .33 37 
" " 
Elao,ann = -1545 + 2.63:Ei=1,12RAleshian,i .54 37 " " 
Elao,ann = -1042 + 1.28:E;=1 .12Rbols,i .63 37 
" " 
El30,ann = 160 + 0.27P .99 3(?) Belgium Bolline et al. , 1980 
El30,; = 2.8 + 0.42P .89 ? East Java Utomo & Mahmud, 1984 
Asnow = 0. 1 p " " Northwest USA, snow mei! McCool et al" 1982 
R = (0.5 .±. 0.05) P 
" " 
Tropics, genera! Roose, 1980 
note: subscript i, for monthly estimates; subscript ann, for annual estimates 
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SWEAP allows definition of the parameters of the equations in file CONSWEAP.CNF. For 
snowmelt only linear·relations are considered. Parameters for rainfall and snowmelt erosivity must 
be given separately. SWEAP assumes that all precipitation in months with average temperature less 
than 0°C is snow. Snowmelt takes place in the first month when average temperature reaches a 
value >0°C. 
Note that, if one of the regression equations of Table 2 is used, the intercept must be divided by 
12 to convert the value from an annual to a monthly basis. 
2.1.2 The K factor 
The USLE K factor is calculated by SWEAP according to the equation of Wischmeier and Smith, 
(1978), for the "soil-erodibility nomograph": 
IOOK = 2.241*[2.I*lO""*(SILT+VFSA)u"*(I2-0M) + 3.25*(b-2) + 2.5*(c-3)] (2.7) 
Where, 
SILT+VFSA is the content of silt plus very fine sand (%), given in the SOTER data base; 
OM, Organic matter content, estimated by OM=CARB/0.6, where CARB is the organic carbon 
content of the fine earth fraction provided by the SOTER data base; 
b, the soil structure code, which is obtained as a function of structure fo:rm (STFO), structure 
size (STSI) and structure grade (STGR), all provided by the SOTER data base. The 
function b=f(STFO,STSI,STGR) is given in tabulated form, in file STRUCT.CNT (c.f. 
section 3.3.2); 
c, the profile- permeability class, which is obtained as a function of the internal drainage 
class (IDRN) provided by the SOTER database. The function is given in tabulated form 
in file IDRAIN.CNT (c.f. section 3.3.2). 
The constant 2.241 converts US- ton.acre·1 to metric ton.ha·1• 
The value of K determined in this way is corrected for the protective effect of coarse fragments , 
stones and/or rocks at the soil surface according to an equation that was derived from a 
nomograph developed by the US Soil Conservation Service (1980): 
Fooar = 1.026 - 0.025*COAR + 2.534*10""COAR2 - l.026*I0-6COAR3 (2.8) 
Where 
F coar is the correction factor to be multiplied with the uncorrected K; 
COAR,the maximum of (1) coarse fragments in the first layer or (2) % surface covered with 
stones or rocks. 
The present version of SWEAP does not account for temporal K variability. 
2.1.3 The LS factor 
Several methods have been developed to estimate the LS factor from slope length and gradient. 
The differences between these methods only become appreciable fo r very gentle or very steep 
slopes (i.e. <1% or >20%). 
SWEAP uses the equations proposed by Mutchler and Murphree (1981) that give practically the 
same results as the ones provided by Wischmeier and Smith, but require less program statements 
and do not have discontinuities: 
L = (SLEN/22.13)m 
S = 65.41 *sin2(a) + 4.56*sin(a) + 0.065 
m = 1.2*(sin2(a))113 
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(2.9a) 
(2.9b) 
(2.9c) 
sin(a)=sin(tan-1(SLOP / 100)) 
LS = L*S 
(2_9d) 
(2.9e) 
where SLEN is the slope length in m, and SLOP the slope gradient in %, both given by the SOTER 
input file. 
Textbox 1. Method used to calculate potential growing seasons. 
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2.1.4 The C factor 
The monthly C factor, C;, is calculated as follows: 
1. Check if land use/vegetation data are provided by the user or if the information f rom the 
SOTER data base is to be used. If the landuse is "annual crops" then planting and harvest 
dates must have been indicated by the user or the program must have been ordered to 
calculate potential growing season(s) from geographical latitude, elevation and monthly 
climate characteristics, according to the method described in Textbox 1. 
2. For perennial crops and natural vegetation read C. from file (PERENN.T AB or 
VEGETAT.TAB), or read the percentage ground cover (V) and calculate C. from a 
tabulated relation with V, given in file INTRCPT.CNT (see section 3.3.2). 
For annual crops get the erop coefficients for the month of planting (Ccrop); the first 
month after planting (Ccrop.z) and consecutive months (Ccrop.3). The Caop/s can be obtained 
directly from file (ANNCROP.TAB), or calculated from leaf area index and erop 
geometry, according to the method described in Textbox 2. 
3. If the type of land use is permanent, e.g. perennial crops, livestock, forestry, or if the land 
is covered with natural vegetation, then C; is assumed to be constant and equal to C. 
during the entire year. 
If the type of land use is annual crops, then C; is calculated as the product of Caop,i• Caop.2• 
or Ccrop.3 with CresidJ• the C factor for residues from a previous erop in month i. The 
calculation of Cresid from the cover of erop residues (V rcsid) is explained in textbox 3. 
Textbox 2. Method to calculate C factor for annual crops. 
Indicative values for length of growing period (LGP, days), maximum leaf area index (Lmax, 
m2.m·2), k, and percentage groundcover of erop residues, in relation to maximum ground cover of 
living standing erop(% V resid) are given in Table 3. Relationships between percentage ground cover 
and C factor for several types of cover are given in Table 4. 
2.1.5 The P factor 
The P factor is extracted from file PT AB.CNT in dependence of the user specified type of erosion 
control factor (c.f. section 3.3.2). The P factor is assumed to be constant during the year. 
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Textbox 3. Calculation of C-factor for erop residues. 
Table 3. Indicative values of Iength of growing period (LGP, days), maximum Ieaf area 
index (Lmax, m2.m-2) , k, and percentage groundcover of erop residues, in relation to maximum 
ground cover of standing erop (% V resid). Derived from Kassam et. al., 1991. 
Crop LGP l,,,ax k %Vresid 
barley 105-175 4.0-5.0 0.7 90 
cassava >240 3.0 1.0 95 
cotton 170 3.0 1.0 95 
cowpea 90 3.0 0.85 85 
green gram 70-90 2.5-3.0 0.85 85 
groundnut 90 3.0 0.85 85 
maize 80-150 2.5-4.0 0.7 95 
oats 105-175 4.0-5.0 0.7 90 
pearl millet 70-90 3.0-4.0 0.6 90 
phaseolus bean >105 3.5-4.0 0.85 90 
pigeon pea >140 4.0 0.45 90 
rice 90-130 3.5-5.0 0.6 85 
sorghum 80-150 2.5-4.0 0.6 90 
soybean 120-150 4.0 0.45 80 
sugarcane >270 5.0 0.70 99 
sweet potato 120-150 3.5-4.5 0.85 90 
wheat 105-175 4.0-5.0 0.7 90 
white potato 100-150 3.0-5.0 0.85 95 
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Table 4. Relationships between percentage ground cover and C factor for several types of 
cover. Sources: Kassam et al., 1991; 1>stocking et al., 1988. 
% pasture, low Tree and shrub canopies of different heights Hum id annual erops 
perennlals (no undergrowth) forest with 
and mulcn1l litter layer 1) 4m 2m 1m o.sm >50mm 
0 1.0 1.0 1.0 1.0 1.0 . 1.0 1.0 
10 0.55 0.97 0.95 0.93 0.92 
-
1.0 0.55 
20 0.30 0.95 0.90 0.86 0.83 0.009 1.0 0.30 
30 0.17 0.92 0.85 0.79 0.75 1.0 0.17 
40 0.09 0.89 0.80 0.72 0.66 0.86 0.09 
50 0.050 0.87 0.75 0.65 0.58 0.003 0.72 0.060 
60 0.027 0.84 0.70 0.58 0.50 0.58 0.056 
70 O.Q1 5 0.81 0.65 0.51 0.41 o.ooi. 0.44 0.053 
80 0.008 0.78 0.60 0.44 0.33 0.30 0.050 
90 0.005 0.16 · 0.55 0.37 0.24 0.16 0.047 
100 0.002 0.73 0.50 0.30 0.16 0.0001 0.02 0.043 
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Figure 1. The framework of SLEMSA. From Stocking et al., 1988. 
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2.2 SLEMSA 
A schematic representation of the SLEMSA model is given in Figure 1 
The basic equation of the model is: 
where 
z 
Z = K*C*X, 
is the estimated soil loss (t.ha·1yr·1); 
(2.10) 
K, Mean annual soil loss (t.ha·1yr·1) from a standard weed-free bare fallow field plot (30m 
length at a slope of 4.5%) 
C, The erop ratio, i.e. the ratio of soil lost from a cropped plot to that lost from bare fallow 
land; 
X, The topographic ratio, i.e. the ratio of soil lost from a plot of length L and slope S, to that 
lost from the standard plot. 
For the same reason as given in section 2.1 for USLE, it is better to interpret the results of 
SLEMSA in terms of abstract erosion hazard units (EHU) and not as quantitative soil loss 
estimates . 
For SLEMSA the program SWEAP calculates Z as the sum of 12 monthly values: 
(2.11) 
2.2.1 The K factor 
SLEMSA's K factor is the result of the interaction between erosive forces of rainfall and runoff 
and the erodibility of the soil. SLEMSA accounts for this interaction on a yearly basis by the 
equation 2.12 (Elwell and Stocking, 1982): 
Kann = erco.4681 + o.7663F).lnCEannl + 2.884 - s.1209FJ (2.12) 
where 
Kann is the K factor (ton.ha.yr-1), 
F is a soil erodibility rating, that may vary from 1 (extremely erodible) to 10 (extremely 
resistant); 
Eann, the rainfall energy (J.m·2.yr·1) . 
SWEAP works on a monthly basis. Therefore equation 2.13 was modified to: 
(2.14) 
SWEAP gets basic F factors for dependence of texture class and type of soil development from 
file FTAB.CNT (c.f. section 3.3.2). The basic F factor can be modified for dependence of soil 
management, internal drainage, salinity, the presence of a lithic contact, the presence of abrupt 
horizon boundaries or the sensitivity to capping. 
This is done in the following way: 
For soit management: 
Modifiers for F are read from file FMANMOD.CNT (section 3.3.2). The value of the modifier , 
which depends on slope and type of management is added to F. The modifiers may be positive or 
negative. 
l l 
For internal drainage: 
where 
If IORN = Imperf eet 
If IORN = Poor 
If IORN = Very poor 
then F = F + 0.5*0RN 
then F = F + 0. 7*0RN 
then F = F + l .O*ORN 
IDRN is the soil's internal drainage status, as given in the SOTER database; 
(2.J4a) 
(2.J4b) 
(2.14c) 
ORN, the basic adjustment factor, read from file FTAB.CNT, dependent on type of soil 
development. 
For salinity: 
If SALINE then F = F + SAL (2.15) 
where 
SALINE is a boolean variable, that becomes true if the soil has salie properties or if the ECE 
exceeds 4. This information is obtained from the SOTER file . 
SAL is the basic adjustment factor, read from file FTAB.CNT, dependent on type of soil 
development. 
For the presence of a lzthic contact: 
where 
If MSUB is U nconsolidated or Stones or U nknown, 
or If POEP> .75 then XLIT=O 
If MSUB is Petroplinthite or weathered rock then XLIT=0.5*LIT 
If MSUB is unweathered hard rock then XLIT=LIT 
If POEP> .25 then F = F + XLIT*(.75-POEP)/.5 
If POEP 5 .25 then F = F + XLIT 
(2.16a) 
(2.16b) 
(2.16c) 
(2.16d) 
(2.16e) 
LIT is the basic adjustment factor , read from file FTAB.CNT, dependent on type of soil 
development. 
MSUB, the SOTER input variable for material below the pedon, 
POEP, the SOTER input variable for the depth to parent material (m) 
For an abrupt lower boundary of the first layer: 
where 
If ABR TXT then XABR = ABR 
If BOUN is abrupt and not ABR TXT then XABR=0.5* ABR 
If BOUN not abrupt, or LOEP> 75 then XABR = 0. 
If LOEP> .25 then F = F + XABR*(.75- LOEP)/.5 
If LOEP 5 .25 then F = F + XLIT 
(2.l 7a) 
(2.l 7b) 
(2.l 7c) 
(2.17d) 
(2.17e) 
ABR is the basic adjustment factor , read from file FTAB.CNT, dependent on type of soit 
development. 
ABR TXT is a boolean variable, indicating the presence or not of an abrupt textural change as 
diagnostic property, 
BOUN, the SOTER input variable for abruptness of the boundary from the first to the second 
layer, 
LOEP, the SOTER input variable that indicates depth from the first to the second layer (cm). 
For sensitivity to capping: 
If SCAP = Weak 
If SCAP = Moderate 
If SCAP = Strong 
then F = F + 0.3*CAP 
then F = F + 0.5*CAP 
then F = F + CAP 
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(2.18a) 
(2.18b) 
(2.J8c) 
where, 
SCAP is the SOTER input variable for sensitivity to capping 
CAP, the basic adjustment factor, read from file FTAB.CNT, dependent on type of soil 
development. 
SLEMSA is very sensitive to F modifiers, especially at high erodibility levels (Stocking, personal 
communication). Therefore it is crucial that the basic adjustment factors be established 
experimentally. lf there is no experimental basis to define these factors, a sensitivity analysis can 
be useful to show the results for different assumptions. 
Data on rainfall energy (E) are not available in the SOTER data base, and must be derived from 
monthly precipitation records. The regression parameters are to be defined by the user in file 
CONSWEAP.CNF (c.f. section 3.3.3). A few examples of regression equations obtained or derived 
from literature are given in Table 5. All consulted works found approximately linear relations 
between E and P monrb; none of them mentioned application in regions with freeze and thaw. 
Nevertheless, options for the same types of equations for rain and snowmelt as for USLE (section 
2.1.1) are available. 
The influence of coarse fragments is calculated according to the same method as described in 
section 2.1.2 for the USLE model. 
Table 5. Regression equations relating Rainfall energy, E (J.m-2) to amount of precipitation 
(P, mm). 
E = 18.85 P Zimbabwe, for areas 
prone to drizzle 
E = 17.37 P Zimbabwe, for 
aggressive climates 
E = -120 + 41.4 P r=.99, n=l8 Individual rainstorms 
Stocking et. al., 1988 
Stocking et. al., 1988 
Kowal and Kassam, 1976 
E = 36.1 P r=.99, n=l8 Accumulated rainstorms Kowal and Kassam, 1976 
E = 27 .6 + 24.5 P r=.81, n=? Individual rainstorms(?) Lal, 1982, cited by Lal, 
1990 
E = 20.03 P r=.96, n=20 Monthly data of Jinxian Marx, 1988 
(1984) and Jurong 
( 1985), S.E. China. 
2.2.2 The C factor 
The C factor of the original SLEMSA model is calculated as a non linear function of rainfall 
interception, i.e. ground cover. That method is compatible with the method used for the 
calculation of the USLE's C-factor from leaf area and erop geometry described in section 2.1.4 
for USLE. 
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2.2.3 The X factor 
The X factor for SLEMSA is calculated in the same way as the LS factor for USLE. However 
there is a conversion factor of 2.147, to correct for the standard plot, which is of different length 
and has a different slope gradient than the USLE standard plot. 
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3. INPUT DATA 
SWEAP uses four types of input data, read from files: 
1. SOTER data on terrain, soil, actual land use/vegetation and climate are extracted from the 
SOTER database: '.DAT' files 
2. Scenario data on hypothetical combinations of land use, management and erosion control 
practices are provided interactively by the user through the menu part. 
3. Conversion tables, that convert scenario data and SOTER data to erosion factors: '.TAB' 
and '.CNT' files. 
4. Configuration data that are used to define output format as well as regression parameters: 
file 'CONSWEAP.CNF'. 
3.1 SOTER data 
For the time being input of SOTER is from ASCII files extracted from the SOTER database. As 
soon as the SOTER database has a definite format an interface software will be developed to allow 
direct access to the SOTER database. 
The program uses the following SOTER data: 
Terrain component data: 
1,21 SUID: Soter Unit ID (1 2), integer number 
1,2 SLOP: Dominant slope gradient (18), % 
1,2 SLEN: Slope length (19), m 
1,2 ROCK: Surface rockiness (24), % coverage 
1,2 STON: Surface stoniness (25), % coverage 
1 PDEP: Depth to parent rock (26), m 
Soil data: 
1,2 PROP: Proportion that the soil occupies within the SOTER Unit (36), % 
1,2 RDEP: Rootable depth (38) , cm 
Profile data: 
1,2 IDRN: Internal drainage (47), Alphanumeric class 
1 SDEV: Soil development (49), Alphanumeric class 
1 SCAP: Sensitivity to capping (52), Alphanumeric class 
1 MSUB: Material below the pedon (53), Alphanumeric class 
Layer data ( only f or first layer ): 
1 LDEP: Depth of lower boundary of layer (56), cm 
1 BOUN: Abruptness of boundary (57), Alphanumeric class 
2 STFO: Form of structure (60), Alphanumeric class 
2 STSI: Size of structure elements (61), Alphanumeric class 
2 STGR: Grade of structure (62) , Alphanumeric class 
2 CARB: Organic carbon content in the fine earth fraction (63), wt.% 
ECE: Electrical conductivity of saturation extract (80), mS/m 
1,2 CFVO: Volume of coarse fragments (83), % 
2 VFSA: Very fine sand, 0.05- 0.lmm (90), wt.% 
1Variables marked with "1" are used for SLEMSA; variables marked with "2" for USLE. 
2Numbers between brackets refer to the corresponding numbers given in the SOTER manual (Van Engelen and 
Pulles, 1991); p12 + Chapter 5. 
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2 SILT: Silt, 0.002-0.05mm (91) , wt.% 
2 CLAY: Clay, <0.002mm (92), wt.% 
1 TXTC: Texture class of the fine earth, (94), Alphanumeric class 
1 DIAIP: Diagnostic properties (100), FAO, Alphanumeric class (3 values) 
Land use and vegetation data: 
1,2 LUSE: Land use (11.6.1.3) Alphanumeric class 
1,2 VEGE: Natura! vegetation (II.6.2.3) Alphanumeric class 
The program also requires that climate stations are linked to SOTER units, and not, as requested 
by the SOTER manual, just by the geographical coordinates. In the provisional ASCII file this is 
done by adding the f ollowing data: 
CLIMFIL: Name of file with climate data 
ICLIM: Code (max 5 characters) of the reference climate 
station. 
The data in the SOTER ASCII file need to be arranged in the order given above; one soil layer of 
a SOTER unit per line. The exact position within the line is not important and fields may be 
separated by spaces, commas, or tabs. Text between brackets {} as well as lines starting with 'O' 
or '*' are considered comments. Lines must be ordered by SOTER unit, and by the proportion of 
occurrence of the soil in the SOTER unit (Iargest first) . 
An example is given by the file SOTEST.DAT, in Appendix I. 
Each line of the file CLIMFIL contains the fo llowing data: 
Station code (c.f. Van Engelen and Pulles, 1991: Annex 4) 
Latitude of the climate station in degrees (negative values for southern hemisphere); 
Altitude above or below (negative) sea level (m). 
Name of the climate variable (c.f. Van Engelen and Pulles, 1991: Chapter 8). 
Twelve monthly average values of the climate variable. 
SWEAP uses the following climate variables (monthly averages): 
Variables used to calculate rainf all erosivity: 
RAIN: Precipitation, mm.month-1 
RDA Y3: Number of days with at least lmm of precipitation (day.month-1) 
RMAX4: Maximum 24-hour rainfall in indicated month, (mm) 
Variables used to calculate growing period: 
TMIN: Minimum temperature during a 24h period: (0 C) 
TMAX: Maximum temperature during a 24h period (0C) 
RADI or SUNH: Total radiation (MJ.m·2.day·1) or 
Hours of bright sunshine per day 
VAPP or HUMI: Vapour pressure (mbar) or 
Average rel. humidity during 24h period (%) 
WIND: Mean wind velocity at 2m during 24h. period, m.s·1 
PETP4: Peil.man, or PETT5: Thornthwaite potential evapotranspiration (mm.month-1) 
The order of records in the file is not important. Comments are defined in the same way as for 
the SOTER input file. 
An example of a climat file is given in Appendix II, by the file TESTCL.DA T. 
30ptional for certain methods to calculate erosivity (section 5.1.1) 
40ptional 
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3.2 Scenario data 
The scenario data are provided by the user via an interactive menu. The menu program writes the 
user's choices to file "SWEAP.CNF", which is read by the model part of the program. 
The following scenario data are to be provided by the user: 
Name SOTER input file 
Name of output file 
Method for erosion hazard assessment (SLEMSA, USLE) 
Type of Vegetation or Land use. 
Type of erosion control practice. 
Type of residue management. 
Number of crops planted per year. 
Months of planting and harvesting of each erop. 
3.3 Conversion tables 
Conversion tables are read from ASCII files . 
SWEAP recognizes 2 kinds of files with conversion tab les. All files with extension '.TAB' are used 
by the menu part and some of them also by the model part of the prog.ram. The files with 
extension ' .CNT' are only used by the model part. 
3.3.l ".TAB" files 
The program uses the following ".TAB" files: 
ANNCROP.TAB 
PERENN.TAB 
VEGETAT.TAB 
RESIDC.TAB 
EROCONT.TAB 
EROCAT.TAB 
Each line of these files consists of a con trol character, a message and one or more codes. The 
control character indicates whether a line must be treated as comment ('O' or '*'), or the menu 
nesting level (1 - 10). The user of the menu will only see the messages of a certain level of nesting 
in the menu window. Choosing a message leads to entering into a deeper nesting level, if present 
or, if not, to the acceptance of that choice. 
The codes are written to SWEAP.CNF and subsequently used by the model part of the program. 
The control character must be given at position 1 of the line, the message starts at position 3 and 
the codes can be given from position 67 to 120. 
Note: Tabs and text between brackets {} are not allowed in the ".TAB" files! 
Examples of the ".TAB" files are given in Appendix III. 
File ANNCROP.TAB contains information on land use systems with annual crops (see section 
2.1.4): Name; SOTER code (LUSE); erop coeffients (C1, C2, C3) ; leaf area index at full erop 
development (Lmax, m2.m·2); the "extinction coefficient" (k, dimensionless); percentage of Lmax, left 
as erop residues just after harvest (% V .md); and an integer value 1, that refers to a column in file 
INTRCPT.CNT (which contains relationships between vegetation cover and erop coefficients). 
File PERENN.TAB contains information on land use systems with perennial crops, anima! 
husbandry and forestry: Name; SOTER code (LUSE); erop coeffient (CM1N); % vegetation cover 
(COVPERC); and an integer value 1, that refers to a column in file INTRCPT.CNT. 
File VEGETAT.TAB contains the same information as PERENN.TAB, but for natura! vegetation 
types. 
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The information in these files can easily be modified by the user with an ASCII editor (e.g. 
Personal Editor, Program Editor, Wordstar (N-mode), Norton editor, Edlin). The user can also add 
more detailed land use types, by increasing the level of nesting and adding any desired type of 
land use. For instance, for ANNCROP.TAB: 
LUSE _ç, fu s .bALnax ~ Yresid l 
1 Rainfed arable cultivation AA4 .5 .3 .16 3.5 0.6 75 7 
1 Wet Rice cultivation AA5 .6 .2 .08 4.5 0.7 60 7 
can be refined in the following way: 
LUSE _ç, ç_: s bmax ~ Vresid l 
1 Rainfed arable cultivation AA4 .5 .3 . 16 3.5 0.65 70 7 
2 Cereals AA41 .6 .3 . 18 3.0 0.70 70 7 
3 llheat AA411 .6 .3 .18 3.0 0.70 60 7 
3 Maize AA412 .6 .3 .18 3. 0 0.70 80 7 
4 Maize, high input leve l AA41 3 .4 .2 . 10 4. 0 0.70 80 7 
4 Ma i ze , intermediate input level AA414 .4 .3 .18 3.0 0. 70 80 7 
4 Ma ize, low input level AA415 .6 .5 .36 2.0 0. 70 80 7 
3 Barley AA416 . 7 . 5 .35 4. 5 0.70 60 7 
3 Sorghi.n AA417 .6 .5 .35 2.3 0.60 80 7 
2 Legi.ninosae AA42 .4 .25 . 16 4. 0 0.6 65 7 
3 Soybeans AA421 . 5 3 27 4. 0 0.45 60 7 
3 Black beans AA422 .4 .2 .10 3.5 0.85 60 7 
3 Mucuna AA423 .4 .2 . 08 4. 0 0.80 70 7 
1 Wet Rice cultivation AA5 .6 .2 .08 4. 5 . 0. 7 60 7 
No te: 
(1) The land use codes (LUSE) must be unique. They may not contain more than 5 characters and 
the first 3 characters must be the same as those of the higher hierarchical level of nesting. 
(2) The data given above and in Appendix III are examples. The figures do not result from 
systemat research, and different values may apply in different regions. 
If the user desires to use the land use vegetation data provided by the SOTER input file (i.e. actual 
land use or vegetation), the program will scan the files ANNCROP.TAB, VEGETAT.TAB and 
PERENN.TAB until the matching SOTER code is encountered. The model part of the program 
does not recognise comment lines in these files. This has the advantage that very detailed 
specifications e.g. in the vegetation file VEGET AT.TAB can be hidden for the user of the menu, 
while they can still be recognized by the program when a scenario for actual land use and 
vegetation (SOTER data) is used. 
Each line of file RESIDC. TAB contains a description of residue management; an indication of the 
timing of residue management (0 is just after harvest; l=just before planting new erop); the 
reduction of ground covered due to each type of residue management (fraction); and an integer 
value (I) that refers toa column in file INTRCPT.CNT. RESIDC.TAB can be updated or refined 
in the same way as described above for file ANNCROP.TAB. 
File EROCONT.TAB provides options for soil management and erosion control practices for 
annual crops. The code behind the descriptions refer to slope dependent correction factors, which 
are defined in file PTAB.CNT, for USLE and in FMANMOD.CNT for SLEMSA, described 
below. 
The file EROCAT.TAB contains similar information as EROCONT.TAB, but for land use systems 
with intensive cattle. 
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3.3.2 ".CNT" files 
SWEAP uses the following ".CNT" files with conversion tables: 
FTAB.CNT 
FMANMOD.CNT 
IDRAIN.CNT 
PTAB.CNT 
STRUCT.CNT 
INTRCPT.CNT 
Examples of these files are given in Appendix IV. Most of the data given in these examples were 
obtained by combination, transformation, interpolation and extrapolation of data obtained from 
published works. Many values were rather arbitrarily chosen. Therefore these files should not be 
used before careful examination. 
All ".CNT" files have similar structure. The first character of each line is a control character. If 
this is not equal to "l" or "2" the line is ignored (co mm ent lines ). 
If the con trol character is "1" the line is followed by values of an independent variable. If the 
control character is "2" the line is followed by a value of a second independent variable and the 
values of the dependent variable. Text between {} is treated as comment, i.e. ignored by the 
program. 
File FT AB.CNT contains SLEMSA F-factors (intrinsic soil erodibility ratings) in dependence of 
the type of soil development and texture class, as well as modifiers for sub-optimal internal 
drainage (DRN), salinity (SAL), presence of a lithic contact (LIT), the presence of abrupt horizon 
boundaries (ABR) and the sensitivity to capping (CAP). 
This file may be updated by the user, but the number of texture classes or types of soil 
development may not be altered. The way in which types of soil development and texture classes 
are arranged is not important, nor is the exact position of the F- values in the file. 
File FMANMOD.CNT contains modifiers of SLEMSA's F Factor caused by soil management 
and/or erosion control practices for several slope classes. 
The link between erosion control practice and its number (I ,2, etc .. ) is given in the files 
EROCONT.TAB and EROCAT.TAB, described above (section 3.3.1). FMANMOD.CNT can be 
extended to up to 12 slope classes and 10 types of erosion control practices (that must be described 
in EROCONT.TAB and EROCAT.TAB). 
File IDRAIN.CNT contains the USLE permeability factor (used to calculate the K factor, see 
section 2.1.2) as a function of the SOTER code for internal drainage (IDRN). The number of 
drainage classes can be extended up to 10, if desired. 
File PT AB.CNT contains the USLE soil management/erosion control practice factor (P) for several 
kinds of erosion control practices and slope classes. 
The link between the erosion control practice and its number (I ,2, etc .. ) is given in the files 
ER OCONT. TAB and EROCA T. TAB, described above (section 3 .3 . l) . PT AB.CNT can be extended 
to up to 12 slope classes and 10 types of erosion control practices (that must be described in 
EROCONT.TAB and EROCAT.TAB). 
File STRUCT.CNT contains the "structure code" that is used for the USLE K- nomograph (c.f. 
section 2. 1.2), as a function of the SOTER codes for structure form (STFO), size (STSI) and grade 
(STGR). The number of structure types can eventually be extended to 12 and the number of 
structure size*grade combinations to 20. 
File INTRCPT.CNTcontains relationships between percentage vegetation cover (COVPERC; 10% 
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intervals from O to 100%) with soil losses in proportion to the loss from bare soil (C factors). Each 
column I refers to a different vegetation (or residue) type. The number of columns can be 
extended to 20. 
3.3.3 Configuration data 
File CONSWEAP .CNF contains the following configuration data: 
Line 1: Debug option. Integer value: 
I: give extended output to the screen and ask to type <RETURN> to continue after each 
soil. 
0: Normal output. 
Line 2: Option for result layout. Integer value (c.f. section 5). One SOTER unit can have more 
than one soil. The following options are available to order the results per SOTER unit: 
1: Sorted by occurrence, soils that cover large areas first; 
2: Sorted by risk, "worst" soils first; 
3: Sorted by risk, "best" soils first; 
4: 10% area of occurrence intervals, "worst" soils first; 
5: 10% area of occurrence intervals, "best" soils first; 
Line 3: Method (ETYPE) and regression parameters a, b, c and d to be used to relate (monthly) 
rainfall (distribution) to SLEMSA's E factor. Table 6 gives the possible equations. 
Line 4: Regression parameters a and b of equation 4 of Table 6 for relation between snowmelt and 
SLEMSA 's E factor; 
Line 5: Method (RTYPE) and regression parameters a, b, c and d to be used to relate (monthly) 
rainfall (distribution) to USLE's R factor. Table 6 gives the possible equations. 
Line 6: Regression parameters a and bof equation 4 of Table 6 for relation between snowmelt and 
USLE's R factor; 
Line 7: l Character to indicate which method is to be used to calculate potential 
evapotranspiration: Penman or Thornthwaite (used for the calculation of potential growing 
season). 
Line 8: Coefficients A and B of the equation of Prescott (1940) to relate hours of sunshine to 
irradiation (c.f . Textbox 1, eq. I). 
Line 9: Critica} monthly average mean (T a,av) and minimum (T a,min) temperature (°C), and critical 
ratio between average actual and potential evapotranspiration (E.e1/Epo1) for the cultivation 
of annual crops (see Textbox I; section 2.1.4). 
Line 10: Method to calculate C: (l) get C factors directly from file (e.g. ANNCROP.TAB); (2) 
calculate C from % cover or leaf area (also obtained,from e.g. ANNCROP.TAB). This line 
must contain 2 values, respectively for SLEMSA and USLE (see section 2.1.4, item 2; and 
Textbox 2). 
Line 11 : Number of classes (NCLASS) to classify results. (~.l =do not classify). The number of 
classes may not exceed I 1. If NCLASS ~ 1 then lines 12 and 13 will be skipped. 
Line 12: NCLASS values of upper class limits; 
Line 13: NCLASS+l class codes (integer values). Code number 1 is for values lower than the first 
class limit given in line 12; code number NCLASS+l is for values exceeding the 
NCLASS'th upper limit given in line 12. 
Line 14: Option to fill gaps between non- consecutive SOTER id's. Integer value: 
0: Don' t fill gaps 
1: Fill gaps. 
An example of file CONSWEAP.CNF is given in Appendix V. 
20 
Table 6. Options and signification of parameters that can be used to relate USLE's R factor 
or SLEMS's E factor to average monthly rainfall distribution. 
1 E/RTYPE equation 1 
1 R/E = aPtDt.P ma,,/ 
2 R/E = a.F m.i + b; c=O; d=O 
f m,i = P12 /P ann 
3 R/ E = c + dRh, 
Rh = 0.417(11 .9 + 0.162((a+bP;}2-17 
4 R/ E = a + bP1; c=O; d = O 
R/ E, USLE's R factor or SLEMSA's E factor; 
P1, Average precipitation in month i; (SOTER code RAIN) 
D1, Number of days with at least 1mm precipitation (SOTER code RDAY) 
P max.i• Maximum 24h rainfall in month i (SOTER code RMAX) 
P ann• Average annual precipitation, i.e. L:1• 1,12P1 
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4. OUTPUT of SWEAP 
The results of the SWEAP program are written in tabulated form per SOTER unit to a user 
defined output file. These results can be used by a GIS, e.g. IL WIS or ARC/INFO and displayed 
as maps. The geographic information (location of borders of polygons) are considered SOTER 
constants and are therefore not used by SWEAP. The GIS must obtain that information from 
another file . The output results are not labelled, so that they can be used directly for input to 
other programs. 
The fo rmat of the results depend on the layout option, read from line 2 of file CONSWEAP.CNF 
(c.f. section 3.3 .3 ). The layout option is an integer. The following options are possible: 
1: Sorted by occurrence, soils that cover large areas first; 
2: Sorted by risk, potentially most hazardous soils first; occurrence as percentages; 
3: Sorted by risk, potentially least hazardous soils first; occurrence as percentages; 
4: 10% area of occurrence intervals, most hazardous soils first; 
5: 10% area of occurrence intervals, least hazardous soils first; 
Example: 
Two SOTER units numbered 1102 and 1103 contain three and two soils respectively with the 
following percentages of occurrence and degree of erosion hazard: 
Unit Soil % occurrence erosion hazard 
1102 1 40% 72 
1102 2 35% 27 
1102 3 25% 92 
1103 1 60% 148 
1103 2 40% 175 
If the layout option is 1 the results will be presented as: 
1102 40 72 35 27 25 92 
1103 60 148 40 175 0 0 
If the layout option is 2: 
1102 25 92 
1103 40 175 
If the layout option is 3: 
1102 35 27 
1103 60 148 
If the layout option is 4: 
1102 92 92 
1103 175 175 
If the layout option is 5: 
1102 27 27 
1103 148 148 
65 72 
100 148 
75 
100 
72 
175 
27 
148 
72 
175 
72 
175 
72 
148 
100 27 
100 148 
100 
100 
72 
148 
72 
148 
92 
175 
72 
148 
72 
148 
00 
00 
100 27 
100 148 
100 
100 
27 
148 
72 
175 
92 
175 
27 
148 
92 
175 
00 
00 
100 27 
100 148 
100 
100 
27 
148 
92 
175 
92 
175 
27 
148 
92 
175 
Options 4 and 5 allow the user to indicate e.g. the minimum 50% area hazard by different colours 
on the map (option 4 column 6 of output file) , and indicate the 10% area hazard (column 2) with 
different patterns. 
An advantage of classifying the results with SWEAP rather than with a lookup table embodied by 
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most GIS programs is that results for soils of the same "erosion risk class" are lumped together 
before sorting according to percentage of occurrence. This may alter the sequence of results if 
layout option 1 is chosen. 
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5. DISCUSSION 
The intention of the computer program SWEAP is not to present another model for erosion hazard 
assessment, hut to take advantage of existing models as a tool for the assessment of erosion risks 
and to be used with SOTER, i.e. at small map scale (1:100,000 to l:IM). Modifications were 
introduced in order to adjust the program to SOTER's facilities and limitations. The aim was to 
optimize the balance between refinement of the equations and the available information. The 
extent to which the results will be accurate depends a great deal on the variability of factors 
related to erosion within SOTER units, terrain components and soils, as well as on the tempora! 
variability of these factors. There is no sense in using "very refined" models e.g. that work on a 
rainstorm basis and for segments of slopes, when much of the information needed must be 
generated by the model itself. 
Several doubts with respect to the structure of the program that remain are: 
Should more relations be given as external input tables or coefficients of transfer functions? 
What is the best way to account for erosion control practices at SOTER scale? By P- factors ? By 
modifying soil erodibility? By modifying slope factors? 
How can one take account of seasonal dynamics of the erop factor for perennial crops and natura! 
vagetation? 
There is little doubt that the most difficult and time consuming problem will be to find suitable 
parameter values for the tables and equations that are used by the program: 
Existing research on erosion hazard at regional scales is scarce. Most of it is qualitative, or semi-
quantitative. Most models that were applied were not (objectively) validated. 
The data on actual erosion rates, available for the SOTER pilot areas, provide a unique 
opportunity for making an objective validation. Although those data were not put in quantitative 
terms, they were gathered by independent local experts, and will therefore provide a good 
qualitative indication of water erosion in the areas. 
At this stage it was found too early to incorporate any relationship between monetary cost and 
erosion in the program. Simple models that calculate "erosion costs" are available. They generally 
highlight one or a few aspects of the economie eff ects of erosion, e.g. less productivity caused by 
less water storage capacity, or conversion of loss of nutrients to loss of fertilizer equivalents. Of 
course the (economie) effects of erosion reach far beyond these factors. Simple estimates in 
monetary terms, even though they Jack accuracy, may have more impact on planners, politicians 
and farmers, than any qualitative statement, or even quantitative estimates expressed in tons or 
cm of soil loss per hectare, can ever do. On the other hand such quantitative results can easily be 
misunderstood, or even misused, when the computer program is used by third parties. Whether 
the advantages overrule this risk and how users must be warned against overinterpretation needs 
further discussion. 
A similar problem is the introduction of "erosion tolerance". Although erosion tolerance can be 
defined quantitatively, in the same units as the model results, it is highly subjective. The 
responsibility of allocating erosion tolerance values to soil/terrain units must always be with the 
local planner/decision maker, who is familiar with the local peculiarities of a region. A computer 
program designed to help him to take decisions must either demand rational choices, e.g. by 
queries, or, at least, make very clear which boundary conditions are assumed, and which problems 
can be expected. 
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APPENDIX I 
EXAMPLE OF ASCII INPUT FILE WITH BOTER DATA 
*SUIO SLOP SLEN ROCK STON POEP PROP ROEP IORN SOEV SCAP MSUB LOEP BOUN STFO STS I STGR CARB ECE CFVO VFSA SILT CLAY TXTC OIAP OIAP OIAP LUSE VEGE CLIMFIL ICLIM 
1 2. 90. 0. 0. 2. 50. 200. IJ FA IJ p 30. c s M M 1. o. o. 10. 05. 65. c FA AA3 IA3 testcl.dat 1212 
1 6. 80. 0. 0. 2. 50. 200 . IJ FA IJ p 30. c s M M 1. 0. 0. 10. 10. 60. c FA AA3 IA3 testcl.dat 1212 
2 8. 80. o. 0. 2. 40 . 200 . IJ FA IJ p 30. c s M M 1. 0. 0. 10. 15. 55. c FA AA4 IA3 testcl .dat 1212 
2 3 . 80. 0. 0. 2. 30 . 200. IJ FA IJ p 30. c s M M .6 0. 0. 10. 10 . 50. se FA AA4 IA3 testcl.dat 1212 
t-.) 2 10. 80. o. 0. 2. 20 . 200 . IJ CB IJ p 30. c s M M 2. • 5 10 . 10. 25. 45 • c AP1 IA3 testcl.dat 1212 \0 2 15. 80. 10. 10. .5 10 . 50 . IJ CB IJ p 30. c s M M 2. . 5 15 . 10. 30. 40. CL AP1 IA3 testcl.dat 1212 
6 10. 80. 5. 0. 1.5 30 . 170 . IJ LI N p 30. c s M M 1. 0. 5. 10. 35. 35. CL SI IA3 testcl .dat 1212 
6 10. 80. 5. 0. 1.5 35 . 150 . IJ LI IJ p 30. A s M M 1. 0. 5. 15. 40. 20. CL TC SI IA3 testcl.dat 1212 
6 10 . 80. 5. o. 1. 20 . 110 . IJ NI M p 30. c s M M 1. 0. 9. 10. 5. 65. c NI SI IA3 testcl.dat 1212 
6 10 . 80. 5. 0. 1.5 15. 150 . IJ NI s p 30. c s M M 1. 0. 8. 10. 10. 60. c NI SI IA3 testcl.dat 1212 
7 10. 80. o. 0. 2. 100. 200 . IJ FA s p 30. c s c M .4 o. 0. 10. 15. 55. c FA p IA3 testc l .dat 1212 
8 20. 80. 15. 10. 2. 100 . 70 . IJ SA IJ p 30. c s M M 2. 20. 5. 20. 40 . 20. L SA HE1 l llC2 testc l .dat 1210 
APPENDIX II 
EXAMPLE OF ASCII INPUT FILE WITH CLIMAT DATA 
*ID LAT ELEV VAR Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
* Climat data from China : 
1213 28 . 2 40 PETT 4 6 26 61 n8 154 191 182 131 71 32 9 
1213 28.2 40 HUMI 84 87 85 84 83 81 78 76 79 79 82 81 
1213 28.2 40 RAIN 64 121 122 203 212 254 n8 121 80 83 85 68 
1213 28 . 2 40 RDAY 12 15 16 18 17 14 10 n 9 11 12 14 
1213 28. 2 40 TMAX 7 .2 8 . 9 15. 0 21.1 26.7 30 . 0 34 .4 34.4 30 . 0 23.9 17.8 10 . 6 
1213 28 . 2 40 TMI N 1. 7 2 .8 7 . 8 13.3 19.4 22 . 8 25. 6 25. 6 21.1 15. 0 9 .4 3.9 
1213 28 . 2 40 WIND 2.6 3.1 2 . 5 2.3 2.1 2.0 2 .4 2 . 1 2 . 5 2 . 3 2.6 2.7 
1213 28.2 40 SUNH 2. 8 1. 8 3. 0 2.4 4.3 4.8 6 . 6 7 .4 5.2 6 .5 3.7 2.5 
* Other climat data 
1210 26 . 100 TMAX 20.5 21.5 22.5 23.5 24.5 25.5 26.5 25.5 24.5 23.5 22.0 21. 5 
1210 26 . 100 TMIN 11 . 5 12 . 5 14 . 0 15.5 16.5 17.5 18.5 17.5 16.5 15.5 14.5 12.5 
1210 26 . 100 RAIN 105 120 no 80 50 20 10 10 30 90 110 120 
1210 26 100 PETP 100 110 122 135 150 151 153 154 140 135 130 120 
1212 -10. 800 RAIN 180 200 155 130 85 75 85 125 165 220 205 190 
1212 -10. 800 HUMI 70 {check!) 75 75 80 80 75 80 85 80 81 82 78 
1212 -10. 800 TMAX 32.5 34.5 33.5 32.5 30.5 29.5 30.5 32 .5 35 .5 35 . 5 34 . 0 32 . 5 
1212 - 10 . 800 TMIN 21 . 5 24 . 5 23 . 5 20 . 5 18 . 5 19 . 5 20.0 22.5 25.5 25.5 24.5 22.5 
1212 -10. 800 SUNH 6.1 7.2 7.4 9.2 8.9 8 . 4 7 . 9 7.4 7 . 2 7.0 6.5 6 . 3 
1212 - 10 . 800 WIND 2 . 1 2.3 2 . 5 3 .0 3.1 3.2 3.2 3.1 2.6 2.5 2.4 2.0 
1212 - 10 . 800 RMAX 95 100 55 55 65 55 50 55 90 105 no n5 
1212 -10 . 800 RDAY 17 17 14 10 9 7 7 8 10 18 17 16 
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APPENDIX III 
EXAMPLES OF 11 .TAB" FILES 
* Example of file ANNCROP.TAB 
0 Shifting cultivation 
0 Fallow system cultivation 
0 Ley system cultivation 
0 Rainfed arable cultivation 
1 Barley/wheat /oats 
1 Cassava 
1 Cotton 
1 Cowpea 
1 Green gram 
1 Groundnut 
1 Maize 
1 Pearl millet 
1 Pbaseolus bean 
1 Pigeon pea 
1 Rice 
2 Wetland rice 
2 Upland rice 
1 Sor ghum 
1 Soybean 
1 Sugar cane 
1 Potato 
0 Irrigated cultivation 
* Example of file PERENN . TAB 
1 Perennial field cropping 
2 Perennial , Non- irrigated 
2 Perennial, Irrigated 
1 Tree & shrub cropping 
2 Tree erop, non irrigated 
2 Tree erop , irrigated 
2 Shrub erop , irrigated 
2 Shrub erop, non irrigated 
1 Animal husbandry 
2 Extensive grazing 
3 Nomadism 
3 Semi - nomadism 
3 Ranching 
(with grass undergrowth) 
(with grass undergrowth) 
(no undergrowth) 
(no undergrowth) 
2 Intensive grazing 
3 Animal production 
3 Dairying 
(meat cattle) 
1 Forestry 
2 Exploitation of natural f orest and woodland 
3 Selective felling 
3 Clear felling 
2 Plantation Forestry 
3 Forestry; no undergrowth 
3 Forestry; 40% of area covered with litter or undergrowth 
3 Forestry; 90% of area covered with litter or undergrowth 
1 Mixed farming 
2 Agro-forestry 
2 Agro-pastoralism (cropping & livestock systems) 
0 Ba r e soil 
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code Cl 
AAl . 45 
AA2 . 40 
AA3 . 30 
AA4 .50 
AA410 .22 
AA411 . 24 
AA412 .55 
AA413 .30 
AA414 . 30 
AA415 .30 
AA416 . 33 
AA417 . 28 
AA418 .24 
AA419 . 40 
C2 
.25 
.20 
.10 
.20 
C3 
.20 
.10 
.05 
.05 
Lmax k VresidMAX I 
2 . 5 0.7 75 8 
3.0 0.7 80 8 
3 . 0 0 . 7 90 8 
4. 0 0.7 80 8 
.049 . 045 4 . 5 0 .7 90 8 
.049 .045 3.0 1.0 95 8 
.43 . 22 3.0 1.0 95 7 
.051 . 046 3. 0 .85 85 
.052 . 047 3.0 .85 85 
.052 . 047 3 . 0 .85 85 
. 053 .048 3 . 0 0.7 95 
. 051 . 047 3.5 0 .6 90 
. 051 . 045 3 . 5 . 85 90 
.055 . 049 4.0 .45 90 
8 
8 
8 
8 
8 
8 
8 
AA5 .20 
AA420 .30 
AA421 .40 
AA422 . 40 
AA423 1. 0 
AA424 . 18 
AA6 .30 
.050 .040 5.0 0.6 85 
. 053 . 048 3 . 5 0.6 85 
. 055 . 049 3. 0 0.6 90 
. 055 . 049 4.0 . 45 80 
. 17 . 062 5 . 0 . 70 99 
. 048 . 044 4 . 0 .85 90 
.12 . 02 5.5 0 .7 85 
8 
8 
8 
6 
7 
6 
6 
code 
AP 
APl 
AP2 
AT 
ATl 
AT2 
AT3 
AT4 
H 
HE 
HEl 
HE2 
HE3 
HI 
Hil 
HI2 
F 
FN 
FNl 
FN2 
FP 
FPl 
FP2 
FP3 
M 
MF 
MP 
BARE 
C cover I 
. 05 50 1 
.05 50 1 
. 01 80 1 
.02 70 1 
.02 70 1 
. 005 90 1 
. 16 100 5 
.20 95 5 
. 027 60 1 
.027 60 1 
.09 40 1 
.05 50 1 
. 015 70 1 
.005 90 1 
. 005 90 1 
.005 90 1 
. 003 50 6 
. 003 50 6 
. 001 70 6 
. 00 5 40 6 
. 06 80 10 
. 78 80 2 
.06 80 10 
.006 80 11 
.-1 -1 0 
.009 20 10 
. 047 90 8 
1. 0 0 1 
APPERDIX III, continuation 
* Example of VEGETAT.TAB 
1 Closed forest 
code 
I 
2 Evergreen forest IA 
3 Tropical forest ombrophilous IAl 
3 (Sub)tropical forest, evergreen seasonal IA2 
3 (Sub)tropical forest, semi- deciduous IA3 
3 (Sub)tropical forest, ombrophilous IA4 
3 Mangrove forest IA5 
3 Forest, Temperate and subpolar evergreen ombrophilous IA6 
3 Forest, Temperate evergreen seasonal broad-leaved IA7 
3 Forest, Winter- rain evergreen br oad- leaved sclerophyllous IA8 
3 Forest, Tropical and subtropical evergreen needle-leaved IA9 
3 Forest , Temperate and subpolar evergreen needle-leaved IAlO 
2 Mainly deciduous forest IB 
3 Tropical and sub-tropical drought - deciduous forest IBl 
3 Cold deciduous forest with evergreen trees or shrubs IB2 
3 Cold deciduous forest without evergreen trees or shrubs IB3 
2 Extremely Xeromorphic forest IC 
3 Sclerophyllous-dominated extremely xeromorphic forest !Cl 
3 Thorn for est IC2 
3 Mainly succulent forest IC3 
1 Woodland I I 
2 Mainly evergreen woodland IIA 
3 Evergreen broad-leaved woodland IIAl 
3 Evergreen needle-leaved woodland IIA2 
2 Mainly deciduous woodland IIB 
3 Drought-deciduous woodland IIBl 
3 Cold-deciduous woodland with evergreen trees IIB2 
3 Cold-deciduous woodland without evergreen trees IIB3 
2 Extremely xeromorphic woodland IIC 
3 Sclerophyllous- dominated extremely xeromorphic woodland IICl 
3 Thorn woodland IIC2 
3 Mainly succulent woodland IIC3 
1 Scrub III 
2 Mainly evergreen scrub IIIA 
3 Evergreen broad- leaved shrubland (or thicket) IIIAl 
3 Evergreen needle-leaved and mi crophyllous shrubland IIIA2 
2 Mainly deciduous scrub IIIB 
3 Drought deciduous scrub with admixture of evergreen woody plants IIIBl 
3 Drought deciduous scrub without evergreen woody plants IIIB2 
3 Cold deciduous scrub IIIB3 
2 Extremely xeromorphic (subdesert) shrubland IIIC 
3 Mainly evergreen subdesert shrubland IIICl 
3 Deciduous subdesert shrubland IIIC2 
1 Dwarf scrub and related conmunities IV 
2 Mainly evergreen dwarf scrub 
3 Evergreen dwarf scrub thicket 
3 Evergreen dwarf shrubland 
3 Mixed evergreen dwarf shrubland and herbaceous formation 
2 Mainly deciduous dwarf scrub 
3 Facultatively drought-deciduous dwarf thicket or dwarf shrubland 
3 Obligatory drought- deciduous dwarf thicket or dwarf shrubland 
3 Cold- deciduous dwarf tbicket or dwarf shrubland 
2 Extremely xeromorphic dwarf shrubland 
3 Mainly evergreen subdesert dwarf- shrubland 
3 Deciduous subdeser t dwarf-shrubland 
2 Tundra 
3 Mainly bryophite tundra 
3 Mainly lichen tundra 
IVA 
IV Al 
IVA2 
IVA3 
IVB 
IVBl 
IVB2 
IVB3 
IVC 
IVCl 
IVC2 
IVD 
IVDl 
IVD2 
2 Mossy bog formations with dwarf-shrub IVE 
3 Raised beg IVEl 
3 Non-raised bog IVE2 
1 Herbaceous vegetation V 
2 Tall graminoid vegetation (>2m ; forb coverage <50%) VA 
3 Tall grassland with a tree synusia covering 10-40% VAl 
3 Tall grassland with a tree synusia covering less than 10% VA2 
3 Tall grassland with a synusia of shrubs VA3 
3 Tall grassland with a woody synusia, mainly of tuft plants VA4 
3 Tall grassland, practically without woody synusia VA5 
2 Medium tall grassland (0 . 5-2m; forb coverage <50%) VB 
3 Medium tall grassland with a tree synusia covering 10-40% VBl 
3 Medium tall grassland with a tree synusia covering less than 10% VB2 
32 
C cover I 
.0001 100 6 
.0001 100 6 
. 0001 100 6 
.0001 100 6 
.0001 100 6 
. 0001 100 6 
.0001 100 6 
. 0001 100 6 
.0001 100 6 
. 0001 100 6 
. 0001 100 6 
. 0001 100 6 
. 001 70 6 
. 0005 
. 001 
.002 
.41 
.41 
.41 
.41 
. 055 
. 055 
. 055 
.055 
.060 
.055 
.060 
. 060 
. 44 
. 44 
. 44 
. 44 
.47 
.47 
. 47 
.47 
.47 
. 47 
. 47 
. 47 
.47 
.47 
.47 
.47 
.47 
. 47 
.47 
. 47 
. 47 
. 47 
.47 
.47 
. 47 
.50 
.50 
. 50 
. 24 
.24 
.005 
.005 
. 005 
. 003 
.003 
. 003 
.003 
. 003 
. 003 
. 003 
. 003 
. 003 
.003 
80 6 
70 6 
60 6 
50 9 
50 9 
50 9 
50 9 
90 10 
90 10 
90 10 
90 10 
80 10 
90 10 
80 10 
80 10 
40 9 
40 9 
40 9 
40 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
30 9 
20 9 
20 9 
20 9 
90 5 
90 5 
90 1 
90 1 
90 1 
95 1 
95 1 
95 1 
95 1 
95 1 
95 1 
95 1 
95 1 
95 1 
95 1 
APPENDIX III, continuation 
3 Medium tall grassland with a synusia of shrubs 
3 Medium tall grassland with an open synusia of tuft plants 
3 Medium tall grassland, practically without woody synusia 
2 Shor t grassland (<50cm ; f or b coverage <50%) 
3 Short grassland with a tree synusia covering 10-40% 
3 Short grassland with a tree synusia covering less than 10% 
3 Short grassland with a synusia of shrubs 
3 Short grassland with an open synusia of tuft plants 
3 Shor t grass land, practically without woody synusia 
3 Short to medium tall mesophytic grassland 
3 Graminoid tundra 
2 Forb vegetation (graminoid cover <50%) 
3 Tall forb coamunities (dominantly >lm) 
3 Low forb coamunities (dominantly <lm) 
2 Bydromorphic fresh water vegetation 
* Example of file EROCONT . TAB 
1 No erosion control 
1 Strip cropping 
1 Contouring 
1 Terracing 
* Example of file EROCAT . TAB 
1 No erosion control 
1 Broad based terraces 
* Example of File RESIDC.TAB. 
1 Stubble humt 
1 Stubble ploughed in 
1 Stubble on surface as mulch (minimum tillage) 
1 Direct drilling (no tillage) 
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VB3 .003 95 1 
VB4 . 003 95 1 
VB5 .003 95 1 
VC . 0036 30 12 
VCl .0036 30 12 
VC2 . 0050 90 1 
VC3 . 0050 90 1 
VC4 .0050 90 1 
VC5 .0050 90 1 
VC6 . 0050 90 1 
VC7 .008 80 1 
VD . 05 50 9 
VDl . 05 50 9 
VD2 . 05 50 9 
VE . 0 100 1 
ref to PTAB.CNT/FMANMOD .CNT 
0 
1 
2 
3 
0 
2 
reduc t I 
0 1 
. 40 1 
.70 1 
1. 0 1 
APPENDIX IV 
EXAMPLES OF 11 .CNT" FILES 
* Example of file FTAB . CNT. 
* Texture of toplayer 
1 S LS SL SIL SI L SCL CL SICL SC SIC C drain Sal Lit Abr Cap 
2 {Andie } AD 6.0 5.0 4 . 5 4 . 0 5.5 4 . 5 5.0 -1. -.5 -1. -.5 -. 5 
2 {Anthrie } AN 6.0 4.5 5.0 4.5 4.0 5.5 4.5 5.0 -1. -.5 -1. - . 5 -. 5 
2 {Caleie } CA 6.0 4.5 5.0 4.5 4.0 5.5 4.5 5.0 -1. - .5 - 1. - .5 -. 5 
2 {Cambie } CB 6.0 4.5 5.0 4.5 4.0 5.5 4.5 5.0 -1. - .5 -1. -. 5 -1. 
2 {Chemie } CB 6.0 4.0 4.5 4 .0 3.5 5 .0 4.0 4 . 5 -1. - . 5 -1. - . 5 -1. 
2 {Ferrallie} FA 6 . 0 5.5 6 . 0 6.0 5 . 0 6.5 5 . 5 6.5 -2. -.5 -1. -.5 -1 . 
2 {Fluvie } FL 6 . 0 4 . 0 3.0 4 .5 4.0 3.5 5.0 4.0 4.5 .0 -.5 -1. -.5 -.5 
2 {Gleyie } GL 6.0 4.5 3.5 5.0 4 . 5 4 . 0 5 . 5 4 . 5 5.0 . 0 -.5 -1. - .5 - .5 
2 {Gypsie } GY 6.0 4 .5 3.5 5 . 0 4 . 5 4.0 5 . 5 4.5 5 . 0 1. - . 5 -1. - . 5 - . 5 
2 {Lixie } LI 6 . 0 4 . 5 5 . 5 6 . 0 4.5 6.0 5.0 6.5 -.5 -.5 - 1. -.5 - 1. 
2 {Luvie } LU 6.0 4.5 . 5.0 5.0 4 . 5 4.0 5.5 4.5 5.0 - .5 -.5 -1. -.5 - 1. 
2 {Modie } MJ 6 . 0 4 . 5 . 5.0 5.0 4 .5 4 . 0 5.5 4.5 5.0 - 1. - .5 - 1. - . 5 -1. 
2 {Nitie } NI 6.0 6.0 . 6.5 -1.5 -.5 -1. -.5 -1. 
2 {Organic } OR 7.0 7.0 7.0 7 0 7 0 7 0 7 0 7 . 0 7.0 7 . 0 7.0 7 . 0 .0 -.5 -1. -.5 -1.5 
2 {Podzie } PO 6.0 5.0 .0 -. 5 -1. -1. -1. 
2 {Primie } PR 6.0 4.0 3.0 4.5 4.0 3.5 5 . 0 4 . 0 4 . 5 -1. - . 5 -1. -.5 -:- 1. 
2 {Salie } SA 4 . 0 2 . 5 3.0 2.0 2.0 3.0 3.0 3 . 0 2.5 3 . 0 2.5 3.0 -.5 .0 -1. -.5 o. 
2 {Sodie } SO 3 . 5 2 . 0 2.5 1 . 5 1.5 2 . 5 2 . 5 2 . 5 2. 0 2 . 5 2.0 2 . 5 -.5 . 0 -1 . - .5 0. 
2 {Stagnie } ST 6.0 . 4 .0 . 4.5 4.0 3.5 5.0 4 . 0 4.5 0. - .5 - 1 . - .5 - .5 
2 {Vertic } VE 6.0 . 5.0 4 .5 4.0 5.5 4 . 5 5.0 -.5 - .5 - 1. -. 5 -. 5 
* Derived from: Kassam et al. , 1991, Stocking et al., 1988. Modified 
* Original data of Kassam et. al., 1991 were as K factors for USLE. 
* dots represent missing values. 
*Example of file FMANMOD.CNT 
* slope contouring + 
* range contouring strip cropping Terracing 
1 1 2 3 
2 0-} 0 0 . 0. 0. 
2 1- } 2 0 .5 1.0 1. 5 
2 3-} 8 0 .5 1.0 l_. 5 
2 { 9 - } 12 0 . 5 1.0 1.5 
2 { 13-} 16 0.5 0.8 1. 2 
2 {17 - } 20 0 .2 0.8 1.2 
2 { 21 - } 25 0.2 0.8 1. 2 
* Table relating modif ier to be summed with SLEMSA' s F factor to land slope 
* percentage and type of erosion control measure . Values for terracing 
* refer to off - field sediment load . 
34 
APPERDIX IV, continuation 
* Example of file IDRAIN.CNT 
* IDRN PERM 
* 
-----------------
2 x 1 
2 R 2 
2 w 3 
2 I 4 
2 p 5 
2 v 6 
* Relation between SOTER code for internal drainage (IDRN) and 
* USLE Permeability factor. Source: Shields & Coote, 1989. 
*Example of file PTAB.CNT 
* slope contouring + 
* range contouring strip cropping Terracing 
1 1 2 3 
2 0 - ) 0 1. 1. 1. 
2 1-) 2 0.60 0.30 0.12 
2 3 - } 8 0.50 0.25 0.10 
2 { 9-) 12 0 .60 0 .30 0.12 
2 (13-) 16 0.70 0.35 0.14 
2 (17 - ) 20 0.80 0.40 0.16 
2 { 21 - } 25 0.90 0 .45 0.18 
* Example of file PTAB.CNT 
* Table relating erosion control practice factor P to land slope 
*percentage and type of erosion control measure . Values for terracing 
* refer to off-field sediment load. 
* Source: Wischmeier & Smith, 1978 
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APPERDIX IV, continuation 
* Example of file STRUCT.CNT 
* 
* 
* 
<----------------- Structure form ----------- - ---- ----> 
pris - eol um ang . sub . gr an mass - singl wedge 
platy matic nar bleek bleek ular erumb ive grain shape 
1 P R C A S G B M N W 
* --------------------------------------------------- --------------- -------- -
2 {Absent} N 
* Very fine : V 
2 {Weak } VW 4 2 5 2 1 2 2 
2 {Moderate } VM 5 3 5 3 2 2 2 
2 {Streng } VS 5 4 5 4 3 3 3 
* Fine : F 
2 {Weak FW 4 3 5 2 1 2 2 
2 {Moderate FM 5 4 5 3 2 2 2 
2 {Streng FS 5 5 5 4 3 3 3 
* Medium: M 
2 {Weak MW 4 3 5 2 1 2 2 
2 {Moderate MM 5 4 5 3 2 2 2 
2 {Streng MS 5 5 5 4 3 3 3 
* Coarse : C 
2 {Wealt CW 4 4 5 3 2 2 
2 {Moderate CM 5 5 5 4 3 2 
2 {Streng CS 5 5 5 5 4 3 
* Very coarse: X 
2 {Weak } XW 4 4 5 3 2 2 
2 {Moderate } XM 5 5 5 4 3 2 
2 {Streng } XS 5 5 5 5 4 3 
5 1 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
* Relation between structure form,size and grade as 
* manual and structure rate for USLE model (source: 
* Coote, 1989) 
described according to SOTER 
modified from Shields & 
* Example of file INTRCPT . CNT 
1 1 2 3 4 
2 0 1. 0 1 . 0 1.0 1.0 
2 10 . 55 . 97 . 95 . 93 
2 20 . 30 . 95 . 90 . 86 
2 30 .17 . 92 .85 . 79 
2 40 
2 50 
2 60 
2 70 
2 80 
2 90 
2 100 
. 09 
.05 
.027 
.015 
. 008 
.005 
. 002 
. 89 
. 87 
. 84 
.81 
. 78 
.76 
.73 
. 80 
.75 
.70 
.65 
.60 
. 55 
. 50 
. 72 
.65 
.58 
. 51 
. 44 
.37 
. 30 
* 1: Pasture , low perennials , mulch 
* 
* 
* 
* 
* 
2 : Trees, 4m hight; no under gr owth 
3 : Tr ees , 2m hight ; no undergrowth 
4: shrubs, l.m hight; no undergrowth 
5 : shrubs, . 5m hight; no undergrowth 
6 : humid f ores t with >50mm l i tter 
5 
1. 0 
.92 
.83 
.75 
. 66 
.58 
.50 
.41 
. 33 
.24 
.16 
6 
- 1 
- 1 
.009 
. 006 
.004 
.003 
. 002 
.001 
. 0005 
.0002 
. 0001 
* 7 : annual crops aceording to Kassam et al (1991) ; 
* 8: annual crops according to Stocking et al . (1988) 
7 
1. 0 
1. 0 
1. 0 
1.0 
.86 
. 72 
.58 
. 44 
.30 
.16 
. 02 
8 
1.0 
0 . 55 
0.30 
.17 
.09 
.06 
. 056 
. 053 
.05 
.04 7 
. 043 
* 9 1-Zm trees and 10% of area covered with l itt er or undergrowth 
* 10: 4m trees and 50% of area eovered with litter or undergrowth 
* 11 : 4m trees and 90% of area eovered wi th l i t ter or undergrowth ; 
* 12 : 4m trees and 95% of area eovered wi t h l i t t e r or undergrowth ; 
* 13 : erop residuals 
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9 
1. 0 
.52 
.50 
. 47 
.44 
.41 
.39 
.36 
. 33 
.30 
. 28 
10 11 
. 066 . 0066 
.063 .0063 
.060 .0060 
. 057 .0057 
.053 .0053 
.050 .0050 
. 047 . 00 47 
.043 . 0043 
.040 .0040 
.037 . 0037 
. 033 . 0033 
12 
. 0040 
.0038 
.0036 
. 0034 
.0032 
.0030 
. 0028 
.0026 
.0024 
. 0022 
. 0020 
0 
5 
4 0 . 20. 
0. 5. 
2 0 . 5. 
0. 1. 
T 
. 29 .45 
10 2 . 4 
2 2 
5 
0 5 25 100 
-1 0 1 2 3 
1 
300 
4 
APPENDIX V 
EXAMPLE OF FILE CONSWEAP.CNF 
Debug option (O=off, l=on) for extended partial output on screen 
result layout 
Method and regression coefficients for SLEMSA E factor: E = 20*RAIN(month)+ 0 . 
Regression coefficients for SLEMSA's snowfall 
regression coefficients for USLE R factor: R=5*(FOURNIER index) + 0 . 
Method and regression coeficient for R*snowfall: R=P 
Method to calculate pot. evapotranspiration. P=Penman, T=Thornthwaite 
A and B parameters of Prescott equation 
Critical monthly average mean temp, min temp and ratio EPa/EPp for crops 
Method to calculate C for SLEMSA and USLE: 1 get C from file; 2: calculate from LAI or cover 
Number of classes (O=do not classify) 
5 classes : <O; 0-5; 5-25; 25-100; 100-300; 300+ 
CLASS CODES (-1 for result <O; 4 for results>300) 
Option to fill gaps between SUIDS with 0. 1: do, 0: don't fill gaps 
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